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© Fluid sample container. 

© A fluid sample container for use as a evacuated 
blood sample tube (1), for example, has a bottomed 
container (2) having an open end (2a) and a closed 
end, and a sealing member (5) sealing the open end 
of the bottomed container. Identification markings 



(6,8) are applied to the bottomed container near the 
open end, for identifying a fluid to be collected in the 
bottomed container or a test item to be conducted 
on the fluid. The identification markings may be a 
color code (6), a letter or letters, and a figure (8). 



FIG.A 
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FLUID SAMPLE CONTAINER 



BACKGROND OF THE INVENTION 



1. Field of the Invention: 

The present invention relates to a fluid sample 
container, and more particularly to a container for 
collecting a fluid sample, the container having 
means for allowing the type of a collected fluid 
such as blood and fluid test items to be easily 
identified visuallly from outside the container. 



2. Description of the Prior Art: 

Hospitals and other medical institutions have 
an established blood sampling system for collect* 
ing blood samples to be used in clinical examina- 
tions and the like. In such a blood sampling sys- 
tem, necessary blood samples are taken from a 
patient or blood donor by a single blood sampling 
needle, known as a multiple sampling needle, 
mounted on a blood sample tube holder, into dif- 
ferent blood sample tubes for the examination of 
blood serums, blood cells, blood sugar, the ag- 
glutinins. 

Each of the blood sample tubes, e.g., evacu- 
ated blood sample tubes, generally comprise a 
bottomed tube of glass or plastic whose open end 
is openably closed by a rubber plug, or a bottom 
tube of glass or plastic with its open end covered 
with a sealing member such as a sealing film. 
Evacuated blood sample tubes which are allotted to 
dif ferent examination types or items are identified 
by different colors on the rubber plugs or sealing 
members* 

Therefore, the evacuated blood sample tubes 
can be selected on the basis of the identification 
according to different color markings on the rubber 
plugs or sealing members. A selected evacuated 
blood sample tube is used as follows: First a 
multiple sampling needle is mounted on a blood 
sample tube holder, and its tip end is inserted into 
a blood vessel of a human body where a blood 
sample is to be taken. Then, the selected evacu- 
ated blood sample tube is introduced into the blood 
sample tube holder until the evacuated blood sam- 
ple tube communicates with the blood vessel 
through the multiple needle. Now, blood flows from 
the blood vessel through the multiple sampling 
needle into the evacuated blood sample tube under 
vacuum. 

When the rubber plug or sealing member with 
the color identification marking is removed at the 



time the evacuated blood sample tube is in use, 
the user may occasionally get confused as to the 
type of the evacuated blood sample. If this hap- 
pens, the collected blood sample may be exam- 
s ined again or the result of the examination may 
turn out to be uncertain. 



SUMMARY OF THE INVENTION 

10 

It is a general object of the present invention to 
provide a blood sample container which allows an 
jdentifica tion marking indicating a test item, a 

15 container type, or the like to be easily checked 
visually from outside the container before or after 
the blood sample container is used. 

Another object of the present invention is to 
provide a blood sample container which has an 

20 identification marking indicating a test item, a con- 
tainer type, or the like, the identification marking 
being prevented from being concealed from view 
or from being made inconspicuous by a fluid con- 
tained in the blood sample container. 

25 Still another object of the present invention is 
to provide a blood sample container which has an 
identification marking that can reliably represent 
many test items or container types, so that blood 
sample containers with such identification markings 

30 cannot be mistaken. 

It is also an object of the present invention to 
provide a fluid sample container comprising a bot- 
tomed container having an open end and a closed 
end, a sealing member sealing the open end of the 

35 bottomed container, and identification marking 
means on the bottomed container near the open 
end, for identifying a fluid to be collected in th 
bottomed container or a test item to be conducted 
on the fluid. 

40 Another object of the present invention is to 
provide the fluid sample container wherein the 
identification marking means comprises a first iden- 
tification marking and a second Identification mark- 
ing, selected one or both of the first and second 

45 identification markings being positioned near the 
open end. 

Still another object of the present invention is 
to provide the fluid sample container wherein the 
first identification marking is positioned in a region 
60 which extends from the open end over a length 
which is 1/3 of the entire length of the bottomed 
container. 

Yet another object of the present invention is to 
provide the fluid sample container wherein the sec- 
ond identification marking is positioned in a region 
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which extends from the open end over a length 
which is 1/10 of the entire length of the bottomed 
container. 

Yet still another object of the present invention 
is to provide the fluid sample container wherein the 
first identification marking comprises a letter and/or 
a figure. 

A further object of the present invention is to 
provide the fluid sample container wherein the sec- 
ond identification marking comprises a color code. 

A still further object of the present invention is 
to provide the fluid sample container wherein the 
letter and/or figure is marked with an ultraviolet- 
curable ink. 

A yet further object of the present invention is 
to provide the fluid sample container wherein the 
color code is marked with an ultraviolet-curable ink. 

A yet still further object of the present invention 
is to provide the fluid sample container wherein the 
bottomed container comprises an evacuated blood 
sample tube. 

The above and other objects, features and ad- 
vantages of the present invention will become more 
apparent from the following description when taken 
in conjunction with the accompanying drawings in 
which preferred embodiments of the present inven- 
tion are shown ty way of illustrative example. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIGS. 1(a) through 1(d) are side elevational 
views of fluid sample containers according to 
various embodiments of the present invention; 
FIG. 2 is a front elevational view of a blood 
sample container when it is in use; 
FIG. 3 is a cross-sectional view taken along line 
HI - Ill of FIG. 2; 

FIG. 4 is an exploded perspective view showing 
how a multiple needle and an evacuated blood 
sample tube, as a blood sample container of the 
present invention, are inserted into a blood sam- 
ple tube holder; 

FIG. 5 is a perspective view showing the manner 
in which a blood sample is taken from a human 
body using a fluid sample container of the 
present invention; and 

FIG. 6 is a perspective view of a plurality of fluid 
sample containers held in a container stand. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



FIG. 1(a) shows a fluid sample container 1 
according to an embodiment of the present inven- 
tion. The fluid sample container 1 comprises a 



bottomed tube 2 having an open end 2a and a 
closed end, a blood serum separator 3 dis posed in 
the bottomed tube 2, a piece 4 of nonwoven fabric 
coated with an agglutination accelerator, which 
5 piece 4 is disposed in the bottomed tube 2, and a 
sealing member 5 covering the open end 2a of the 
bottomed tube 2 and sealingly closing the interior 
of the bottomed tube 2. 

The interior of the bottomed tube 2 sealed by 
10 the sealing member 5 may not necessarily be 
evacuated, but should preferably evacuated de- 
pending on the amount of blood to be sampled. In 
this embodiment, the bottomed tube 2 Is evacu- 
ated, and the fluid sample container 1 is us d as 
is an evacuated blood sample tube. 

As shown in FIG. 1(a), the bottomed tube 2 is 
in the form of a test tube and is made of a plastic 
material having a gas barrier capability, such as 
glass, acrylonitrile, polyethylene terephthalate, or 
20 the like. A color code 3 is coated as an identifica- 
tion marking on the region of the outer peripheral 
surface of the bottomed tube 2 which region ex- 
tends from the open end 2a over a length L1 which 
is about 1/10 of the entire length L3 of the bot- 
25 tomed tube 2. in the embodiment illustrated in FIG. 
1(a), the color code 6 is coated on the entire 
peripheral surface of a flange 7 disposed around 
the open end 2a within the length L1. The color 
code 6 is of a particular color depending on the 
30 kind of a test to be carried out on a flood or blood 
sample collected in the evacuated blood sample 
tube 1 , so that the test item for the blood sample 
tube 1 can be iden titled according to the color of 
the color code 6. The color code 6 is colored with 
35 an ultraviolet-curable ink (such like a product New 
dye cure ZTER from Dai-Nippon Ink Co. Ltd.) 
which can be set due to cross-linking upon expo- 
sure to ultraviolet radiation. 

Another identification marking 8, which may 
40 comprise letters, a figure, or the like, Is applied to 
the region of the outer peripheral surface of the 
bottomed tube 2 which region extends from the 
open end 2a over a length L2 which is about 1/3 of 
the entire length L3 of the bottomed tube 2. Gen- 
45 eraliy, the identification marking 8 is used as a 
marking indicative of any information which cannot 
easily be represented by the color code 6. The 
identification marking 8 is also marked with an 
ultraviolet-curable ink. 
so The blood serum separator 3 serves to block 
blood clots centrifugally after the sampled blood is 
stored in the evacuated blood sample tube 1 . The 
agglutination of the collected blood sample is ac- 
celerated by the agglutination accelerator coated 
55 on the nonwoven fabric piece 4. 

The sealing member 5 comprises a film 9 
having a gas barrier capability The film 9 may be 
made of an aluminum foil, a film with an aluminum 
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layer deposited thereon by evaporation, or a film 
coated with a gas barrier material such as poly- 
vinylidene chloride, polyvinyl alcohol, ethylene-vi- 
nyl alcohol, or the like. To apply the sealing mem- 
ber 5 to the evacuated blood sample tube 1 f an 
adhesive layer may first be applied to the evacu- 
ated blood sample tube 1, and then the sealing 
member 5 may be bonded to the adhesive layer. 

To the sealing member 5, there is applied a 
resealable rubber member 10. The resealable rub- 
ber member 10 may be made of synthetic rubber, 
natural rubber, or thermoplastic elastomer. After the 
resealable rubber member 10 is pierced by a mul- 
tiple sampling needle 14 (see FIG. 2) and pulled 
away, the resealable rubber member 10 sealingly 
close the interior of the evacuated blood sample 
tube 1 again due to its own resiliency. 

FIGS. 1(b), 1(c), and 1(d) show evacuated fluid 
sample containers or blood sample tubes 1a, 1b, 
and 1c, respectively, according to other embodi- 
ments of the present invention. The evacuated 
blood sample tube 1a shown in FIG. 1(b) is of 
substantially the same structure as that of the 
evacuated blood sample tube 1 shown in FIG. 1(a), 
except that only the color code 6 is coated on the 
entire peripheral surface of the flange 7, but no 
other identification marking is employed. The evac- 
uated blood sample tube 1b shown in FIG. 1(c) 
differs from the evacuated blood sample tube 1 
shown in FIG. 1(a) in that only the identification 
marking 8 is applied, but no color code is em- 
ployed. 

The evacuated blood sample tube 1c shown in 
FIG. 1(d) includes a rubber plug 11 fitted in the 
open end of the bottomed tube 2, and has both the 
color code 6 and the iden tification marking 8 as 
with the evacuated blood sample tube 1 shown in 
FIG. 1(a). According to an alternative of the blood 
sample tube 1, a rubber plug 11 may be fitted in 
the bottomed tube 2, and the color code 6 or the 
identification marking 8 may singly be coated or 
applied. 

Each of the evacuated blood sample tubes 1, 
1a, 1b, 1c is used in a blood sampling instrument A 
as shown in FIGS. 2 and 3. The blood sampling 
instrument A comprises a blood sample tube hold- 
er 12, a multiple sampling needle (blood sampling 
needle) 14 attached to a needle joint 13 on one 
end of the blood sample tube holder 12, and the 
evacuated blood sample tube 1 which is inserted 
into the blood sample holder 12 through the other 
open end thereof. 

The blood sample tube holder 12 is made of a 
plastic material such as polypropylene. The blood 
sample tube holder 12 has a substantially cylin- 
drical holder body 15 having an open end through 
which the evacuated blood sample tube 1 is in- 
serted. The holder body 15 has a flange 18 around 



the open end thereof which can be held by the 
user to facilitate a blood sampling process. The 
needle joint 13 is integrally formed with the other 
end of the holder body 15. The holder body 15 has 
6 a diameter which is progressively smaller from the 
flange 16 toward the needle joint 13, with a step 18 
provided near the needle joint 13, defining a 
reduced-diameter portion contiguous to the needle 
joint 13. The holder body 15 also has three radially 

10 inwardly project ing wall portions 19 on its Inner 
wall surface which extend from a substantially lon- 
gitudinally central portion toward the needle joint 
13, the wall portions 19 being 120* spaced apart. 
When the evacuated blood sample tube 1 is in- 

15 serted into the holder body 15, it is engaged by the 
bulging wall portions 19 with gradually increasing 
forces, so that the evacuated blood sample tube 1 
can smoothly be fitted into the holder body 15. The 
bulging wall portions 19 are thinner than the rest of 

20 the holder body 15 so that when the evacuated 
blood sample tube 1 is inserted into the holder 
body 15, the top surfaces or radially innermost 
surfaces of the bulging wall portions 19 are en- 
gaged and slightly elastically deformed by the 

25 evacuated blood sample tube 1, thereby applying 
reactive forces to the decompressed blood sample 
tube 1 . Therefore, when the evacuated blood sam- 
ple tube is inserted into the blood sample tube 
holder 12, the bulging portions 19 are elastically 

30 deformed, applying gradually increasing resilient 
fitting forces to the evacuated blood sample tube 1. 
After the evacuated blood sample tub 1 is in- 
serted over a certain length, it is securely fitted in 
the blood sample tube holder 12 under the resilient 

35 reactive forces from the bulging wall portions 19. 

As shown in FIGS. 2 and 3, th evacuated 
blood sample tube 1 is used when it is inserted 
into the blood sample tube holder 12 with the 
multiple sampling needle 14 attached thereto. The 

40 multiple needle 14 comprises a cannula 20 for 
piercing a blood vessel, a rubber piercing member 
23 for piercing the resealable rubber member 10 
and the sealing film 9, and a needle base 24 which 
supports the cannula 20 and the rubber piercing 

45 member 23. The needle base 24 is externally 
threaded at 24a near the rubber piercing member 
23 so that the needle base 24 can be threaded into 
the blood sample tube holder 12. As shown in 
FIGS. 2 and 3, the multiple needle 14 is threaded 

so into the needle joint 13 of the blood sample tube 
holder 12. The rubber piercing member 13 is cov- 
ered with a thin rubber tube referred to as a rubber 
tip. 

The evacuated blood sample tube 1 (1a, 1b, 
55 1c) is used as follows: 

The evacuated blood sample tube 1 allotted to 
a test item which is required to carried out is 
selected according to the color code 6 and/or the 



4 



7 



EP 0 414 179 A1 



8 



identification marking 8. Then, the multiple sam- 
pling needle 14 is threaded into the blood sample 
tube holder 12 (see FIG. 4). Thereafter, the cannula 
20 of the multiple sampling needle 14 is inserted 
into a blood vessel of a human body part B (see 
FIG. 5) such as an arm of the blood donor. Then, 
the evacuated blood sample tube 1 is introduced 
into the holder body 15 of the blood sample tube 
holder 12 until the evacuated blood sample tube 1 
abuts against the bulging wall portions 19 of the 
holder body 15. When the evacuated blood sample 
tube 1 is further inserted, it is forced into the holder 
body 15 against resilient reactive forces from the 
bulging wall portions 19. The evacuated blood 
sample tube 1 as it goes into the holder body 15 is 
therefore subjected to progressively increasing 
forces while it is being inserted. Then, the rubber 
piercing member 23 pierces the resealable rubber 
member 10 and the sealing film 9. Since the blood 
vessel and the evacuated blood sample tube 1 are 
now brought into fluid communication with each 
other, blood is drawn from the blood vessel into the 
evacuated blood sample tube 1 at a rate depen- 
dent on the vacuum developed therein. After the 
blood has been sampled in the evacuated blood 
sample tube 1, a label indicating the name of the 
blood donor is attached to the evacuated blood 
sample tube 1, and the evacuated blood sample 
tube 1 is temporarily supported in a tube stand 26 
(FIG. 6) with the sealing member 5 being peeled 
off. The evacuated blood sample tube 1 in the tube 
stand 26 can easily be identified for the type of the 
examination to be conducted on the collected 
blood sample, according to the color code 6 and/or 
the identification marking 8. 

While the fluid sample container or blood sam- 
ple tube is in the form of a test tube in the 
illustrated embodiment it is not limited to the test 
tube configuration, but may be of any of various 
configurations such as a bottle. 

With the present invention, as described abdve, 
since the identification marking is applied to the 
region of the outer peripheral surface of the bottom 
tube which region extends from the open end 
th reof over about 1/3 of the entire length of the 
bottomed tube, the identification mark ing will not 
be accidentally peeled off before or after the fluid 
sample container is used, and is always kept in a 
position above the level of the sampled fluid or 
blood in the fluid sample container. Therefore, even 
after the rubber plug or sealing member of film has 
been peeled off, the user can identify the type of 
the examination to be conducted on the blood 
contained in the fluid sample container according 
to the identification marking. The identification 
marking positioned above the collected blood will 
not be rendered inconspicuous by the color of the 
blood. 



If the color code is employed as an identifica- 
tion marking, because it is applied to the region of 
the outer peripheral surface of the bottomed tube 
which region extends from the open end thereof 

s over a length that is about 1/10 of the entire length 
of the bottomed tube, the fluid sample container 
can easily be identified even when it is held in a 
container stand or the like. 

Although certain preferred embodiments have 

io been shown and described, it should be under- 
stood that many changes and modifications may 
be made therein without departing from the scope 
of the appended claims. 

15 

Claims 

1. A fluid sample container comprising: 

a bottomed container having an open end and a 
20 closed end; 

a sealing member sealing the open end of said 
bottomed container; and 

identification marking means on said bottomed 
container near said open end. for identifying a fluid 
26 to be collected in said bottomed container or a test 
item to be conducted on said fluid. 

2. A fluid sample container according to claim 1. 
wherein said identification marking means com- 
prises a first identification marking and a second 

30 identification marking, selected one or both of said 
first and second identification markings being posi- 
tioned near said open end. 

3. A fluid sample container according to claim 2, 
wherein said first identification marking is posi- 

35 tioned in a region which extends from said open 
end over a length which is 1/3 of the entire length 
of said bottomed container. 

4. A fluid sample container according to claim 2, 
wherein said second identification marking is posi- 

40 tioned in a region which extends from said open 
end over a length which is 1/10 of the entire length 
of said bottomed container. 

5. A fluid sample container according to claim 3, 
wherein said first identification marking comprises 

45 a letter and/or a figure. 

6. A fluid sample container according to claim 4, 
wherein said second identification marking com- 
prises a color code. 

7. A fluid sample container according to claim 5, 
so wherein said letter and/or figure is marked with an 

ultraviolet-curable ink. 

8. A fluid sample container according to claim 6, 
wherein said color code is marked with an 
ultraviolet-curable ink. 

65 9. A fluid sample container according to claim 1, 
wherein said bottomed container comprises a evac- 
uated blood sample tube. 
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